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Ca-Na sulfate apatites with composition NagCas(SO4)s(OH), have been hydrothermally synthesized and
characterized by crystal structure analysis. The material can be formally derived from hydroxyl apatite,
Caio(PO4)s(OH),, by a coupled substitution Ca®* + PO, — Na* + SO,”. Preliminary X-ray powder diffraction
investigations indeed indicated a close relationship between Ca;o(PO,)s(OH), and NagCay(SO,4)s(OH),. Due to the
small dimensions of the single crystals we decided to perform the structure investigations on the Ca-Na sulfate
apatite using synchrotron radiation at beamline X3A1. The basic crystallographic data of NagCa,;(SQO4)s(OH), can
be summarized as follows: The compound is hexagonal, space group P -6, a=9.443(1)A and ¢c=6.886(1)A. The
structure was solved by direct methods. Subsequent refinement calculations converged to a weighted R-value of
0.058 for 1078 reflections with | > 25(1). The comparison with Ca;o(PO,4)s(OH), (space group P 6s/m) reveals a
change in space group symmetry. The symmetry reduction is a consequence of a cation ordering process. The
Ca- and Na-cations are not statistically distributed among the two crystallographically different cation positions in
the classical apatite space group symmetry P 63/m, but order in such a way, that the center of symmetry present
in P 63/m is lost. The structures of both compounds are compared in Figure 1.

Since NagCay(SO,4)sF, and NagCas(SO4)6Cl, crystallize in space group P 6s/m [1] with disordered cation
distributions the ordering process in NagCas(SO,)s(OH), has to attributed the influence of the hydroxyl groups
residing on the threefold axis.
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Figure 1: Side view of the crystal structures of (a) Cao(PO4)s(OH), and (b) NagCas(SO4)s(OH), The ordering process
between the Ca- and the Na-cations inducing the symmetry reduction is shown.



